INTRODUCTION
The Department of Defense (DOD) uses the Armed Services Vocational Aptitude Battery (ASVAB) to determine the enlistment eligibility of applicants for the four military services. ASVAB scores are also used to assign enlistees to military jobs.
In addition, the ASVAB is administered in participating high schools and postsecondary schools as part of the DOD Student Testing Program. It is taken by more than a million students per year in more than 15,000 schools. ASVAB results are useful to students and school officials as a counseling resource. ASVAB scores are reported as percentile ranks relative to the national population, separately for men and women in each grade.
Calculation of percentile ranks requires national norms.
In the Profile of American Youth (PAY) study, the ASVAB was administered in 1980 to a nationally representative samDle of 16-to 23-year-olds. This sample provides national norms for the youth population (18-to 23-year-olds), two-year colleges, and high school grades 11 and 12.
In a special administration in late 1984, the Military Entrance Processing Command (MEPCOM) tested students in 52 high schools. Since participation in the study was voluntary, this sample was not nationally representative.
In an earlier CNA study, the two samples were combined to develop tenth grade norms.
At present, the scores reported to students consist of three academic and four occupational composites of ASVAB subtests. The reporting system will change when ASVAB Form 14 is replaced by Forms 18 and 19.
Students will receive standard scores on three composites and on the 10 ASVAB subtests. The purpose of this study is to develop and report norms for the new scores.
NORMS
Since national samples are available, it is fairly simple to calculate norms f3r llth and 12th grades, postsecondary schools, and the youth population. Frequencies of raw scores are smoothed, and then percentile ranks are computed from the smoothed frequencies.
These are converted into percentile ranks for standard scores. Because a standard score has the same meaning on all ASVAB forms, the norms can be used with all ASVAB forms although they have been developed using Forms 8a and 14a, b, and c.
The problem in developing 10th grade norms was to estimate percentile ranks in a truly representative national sample by using data from the nonrandom MEPCOM sample. The percentile ranks could be estimated by adding information about llth and 12th grades that is available in the PAY sample. The two data sets were used to obtain, for each composite and subtest, the transformation curve that converted -Vcumulative percentages in the MEPCOM sample into percentile scores in the PAY sample. The curve was then used to calculate national percentile scores for the 10th grade from score distributions in the MEPCOM sample. These calculations were performed separately for males and females.
The 10th grade norms describe the results that would have been obtained if 10th graders had been tested in the PAY study. Norms for the composites used at present, computed using the same methodology, have been reported to students since October 1986.
The appendixes present norm tables for the three composites and ten subtests to be used starting with the introduction of Forms 18 and 19.
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INTRODUCTION
The Department of Defense (DOD) uses the Armed Services Vocational Aptitude Battery (ASVAB) to select and classify applicants to the four military services, and to assign enlistees to military jobs. In addition, the ASVAB is administered in participating high schools and postsecondary schools as part of the DOD Student Testing Program. It is taken by more than a million students per year in more than 15,000 schools. ASVAB results are useful to students and school officials as a counseling resource. Most norms for the ASVAB are based on a nationally representative sample tested in 1980 as part of the Profile of American Youth (PAY) study [1] .
Contents of the ASVAB
The ASVAB contains ten subtests--General Science (GS), Arithmetic Reasoning (AR), Word Knowledge (WK), Paragraph Comprehension (PC), Numerical Operations (NO), Coding Speed (CS), Auto and Shop Information (AS), Mathematics Knowledge (MK), Mechanical Comprehension (MC), and Electronics Information (El).
The Verbal (VE) raw score is defined as the sum of WK and PC scores.
Subtests NO and CS are tests of speed in handling numerical and symbolic material. All others are power tests with liberal time limits. Standard scores rather than raw scores on the subtests are used in all decitions based on the ASVAB.
Standard scores are integers from 20 to 80, with mean 50 and standard deviation 10 in the 1980 youth population.
At present, when ASVAB scores are reported to students and counselors, subtests are combined into three academic and four occupational composites.
When ASVAB Forms 18 and 19 are introduced, only three composites will be reported in addition to subtest standard scores. The Verbal composite score is simply the VE raw scores converted to a standard score. The Mathematical Ability (MA) composite is the standardized sum of AR and MK standard scores:
MA -50 + 10 (SAR + S_MK -99.970) / 19.115 where the prefix S indicates standard score. The Academic Ability (AA) score is given by AA -50 + 10 (2 SVE + SAR + SMK -199.896) / 36.350
All standard scores are roinded to integers; values less than 20 are replaced by 20.
Percentile ranks, not raw or standard scores, are reported to students.
The DOD Student Testing Program provides the ASVAB, free of charge, to participating high schools and postsecondary schools. It has two major goals. One is to help students identify aptitudes and plan their education and careers. Toward this end, percentile scores are provided to students and counselors.
The other goal is to help DOD attract -1-well-qualified volunteers. Therefore, ASVAB scores of llth and 12th grade students are made available to military recruiters. Norms for llth and 12th grade, postsecondary, and youth populations are based on examinees in the PAY sample, which includes ages 16 through 23. Norms are computed separately for men and women.
Norms for Grade 10
Proper interpretation of scores of 10th graders requires norms for this grade. Therefore, in 1984, the Military Entrance Processing Command (MEPCOM) administered the ASVAB to students in grades 9 to 12 in 52 schools that agreed to participate. Data for grades 10 to 12 were used for computing norms.
Because participation by schools was voluntary, the students tested did not constitute a nationally representative sample. Therefore, score distributions from the MEPCOM sample cannot provide national norms directly. However, they can be adjusted by using other information such as the PAY sample available for grades 11 and 12.
The 11th and 12th grade data in the MEPCOM and PAY samples were combined to determine how to convert MEPCOM percentile ranks into national ones.
DATA
The PAY data were obtained by administering ASVAB Form 8a to a nationally representative sample of 11,914 persons, born during 1957 through 1964, in the summer of 1980 [1] .
Some groups, such as blacks and Hispanics, were oversampled to get more precise information about minorities. Weights based on sex, race, ethnicity, and age were used to correct for the oversampling. Unweighted sample sizes were 1,277 for grade 11 and 1,216 for grade 12.
The MEPCOM sample available for this study consists of 10th to 12th grade students in 52 schools. To avoid biasing the sample through self-selection by students, the ASVAB was to be administered to every student in school on the day of testing. The MEPCOM sample is nonrepresentative mainly because the schools were self-selected; i.e., it includes only those schools that agreed to participate in the data collection. The ASVAB forms used were 14a, 14b, and 14c, which have been found to be parallel to Form 8a [2] .
DESCRIPTION OF SAMPLES
Of the 11,914 individuals in the PAY sample, 203 had not been interviewed to get information such as their grade in school. Therefore they were excluded from analyses performed to obtain student norms. So were 36 examinees who were administered the battery in a nonstandard manner.
-2-A student's grade was determined from the answer to interview question 21:
"What grade or year of regular school are you attending?" [3] .
If the response was "10" or "I1," the student was treated as being in lth or 12th grade in summer 1980.
Two-year college students were identified from their answers to Question 26:
"Is (was) the degreegranting college or university you are attending (last attended) a twoyear or four-year school?" Irrespective of whether they had been interviewed, examinees born in 1962 or earlier were included in the youth sample, except those with nonstandard administration.
In the PAY study, each individual was assigned a weight so as to adjust for the oversampling of minorities. The weights added up to appropriate totals in the 1980 census (by age and sex within the samples of blacks, whites, and Hispanics), not to the sample size in hand ( [1] , p. 429).
To allow for the difference between answer sheets used in the PAY study and those used by DOD, scores on the speed tests NO and CS were adjusted according to the results of Wegner and Ree [4] . Table 1 describes the composition of the sample used for norming.
The original MEPCOM data set consisted of 15,247 students in 52 schools. Test dates ranged from 28 September 1984 to 18 January 1985. Three schools were deleted because, in one or more grades, the numbers tested were much smaller than the enrollments. Two schools were excluded because they lacked data in one or more grades. Students were removed if they had missing data for race/ethnicity, because this information was necessary for weighting the cases to match the census percentages.
Students were also deleted if the grade was unknown. If a student omitted all items on a subtest, the entire record was deleted because the examinee clearly lacked motivation. Details of the data editing are available in appendix A of [5] .
Each student was assigned a weight so that, in each combination of sex and race/ethnicity in each grade, the percentage in the weighted MEPCOM sample would equal that in the 1980 census (table 260 in [6] ). This corrects for the slight oversampling of minorities in the MEPCOM sample. Because of overlap between between codes in MEPCOM data, the frequency of the "White, etc." category was defined as total minus blacks and Hispanics.
The sample used for analysis is described in table 2.
(While computing weights, a cohort in the MEPCOM sample was defined by grade whereas in the PAY sample it was defined by age.
Hence the percentages in the last column of table 2 differ slightly from those in table 1.) CALCULATION 
OF NORMS
Since a national sample was available, it was easy to calculate norms for l1th and 12th grades, two-year colleges, and the youth population. For each sex within each grade, distributions of raw scores were computed and smoothed with a five-point rolling average. The weights for the rolling average are given by Angoff ([7] , p. 516). Cumulative percentages of the raw scores were computed from the smoothed frequencies.
-3- For each raw score X, the corresponding standard score SS is given by SS -50 + 10 (X -m) / s , where m and s are the mean and standard deviation of the raw score in the 1980 youth population of 18-to-23-year-olds [1] .
(The means and standard deviations are available in [8] , among other sources.) This standard score was not rounded to integer. If there are n items in the subtest, there are n+l such standard scores and corresponding cumulative percentages. Linear interpolation between these values was used to define the cumulatives for integer values of standard scores.
-5- No such interpolation is required for the MA and AA composites because they are computed as standard scores. Smoothed frequencies lead directly to percentile ranks.
Once norms are computed for standard scores, they become applicable to all forms of the ASVAB. Therefore, even though the 1980 sample used Form 8a, the percentile ranks can be used with Forms 18 and 19 as well (and with all other ASVAB forms).
Norms for Grade 10
Results for grades 11 and 12 showed that, although weighting reduced the mean differences between scores in PAY and MEPCOM samples, the correction was far from adequate. Further adjustments were needed to obtain national percentiles from MEPCOM data. To develop grade norms from the MEPCOM sample, the relationship between this sample and the national one must be known. The relationship was found from data for grades 11 and 12, and then used to compute norms for grade 10. It was assumed that the relationship is the same for all grades (except for sampling error).
Support for this assumption is presented in [5] .
Raw score frequencies in the MEPCOM sample were smoothed using the rolling average. A cumulative MEPCOM percentage was computed for each raw score (or, in case of MA and AA, for each standard score). A given raw score has a MEPCOM cumulative percentage and a national percentile rank. The latter is a transformation of the former. For a subtest with n items we get n+l points of this transformation. For all other values of the MEPCOM cumulative, we compute the transformation by linear interpolation. This is done separately in llth and 12th grades. The two transformations are averaged, and the average is used to calculate 10th grade norms.
For example, GS raw score 14 has a MEPCOM cumulative of 53.9 in the 10th grade male data. We need to transform this value to national percentile rank. Among 12th grade males, GS raw score 15 has MEPCOM The average of these two transformed values is 48.3. Therefore, for 10th grade males, the national percentile rank of a GS raw score of 14 is 48.3. In actual calculations, the two grades were weighted in proportion to their frequencies, which led to a slightly higher weight for grade 11.
Th& transformation method for estimating 10th grade norms is robust in the sense that it does not involve any assumptions about the way in which PAY and MEPCOM samples differ. For instance, students in the MEPCOM sample were tested later in the year than those in the PAY sample. However, as long as any such influence operates in all grades, the assumption of grade-invariant transformation remains reasonable. Therefore, the norms calculated in this study describe the results that would have been obtained if 10th graders had been tested in the PAY study. Additional details of the method are given by Divgi and Horne [5] .
RESULTS
Results for high school and postsecondary students are presented in tables A-1 to A-13 of appendix A. Combined-sex norms were computed by averaging the percentile ranks of males and females, with the two sexes weighted according to their proportions in the 1980 census. Youth population norms are in tables B-1 to B-13 of appendix B. These norms can be used with any form of the ASVAB that has been equated to Form 8a and thus placed on the 1980 score scale.
[3]
National Opinion Research Center. 1. The number in parentheses is a CNA internal control number.
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